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Robustness of patient setup is important to decrease 
variability arising from different ID. The PT QA program will 
encourage centres to assess robustness of setup through audit 
and calculation of centre specific margins. The majority of 
centres will need to review treatment verification as daily 
imaging is mandated for the trial. We anticipate that centres 
with less robust setup systems may need more support to 
safely implement IMRiS, and in response to this a discussion 
group will be created to allow centres to share their 
experience. 
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Purpose or Objective: To quantify residual interfraction 
error after two-dimensional (2D) orthogonal kV set-up 
correction using cone-beam CT (CBCT) and 6DOF robotic 
couch for target localization in patients undergoing 
stereotactic radiotherapy. 
 
Material and Methods: After clinical setup using in-room 
lasers and skin/cradle marks placed at simulation, patients 
were imaged and repositioned according to orthogonal kV 
registration of bony landmarks to digitally reconstructed 
radiographs from the planning CT. A subsequent CBCT was 
matched to the planning CT using also soft tissue information 
and the resultant residual error was measured and corrected 
before treatment. Absolute averages, statistical means, 
standard deviations, and root mean square (RMS) values of 
observed error were calculated. 
 
Results: From June 2014 to October 2015 a total of 45 
patients with intracranial (15 pts), intrathoracic (19 pts) and 
abdominal (11 pts) lesions received 139 fractions of SBRT. 2D 
kV images revealed a vector mean setup deviations of 0,9 
mm (RMS). Table 1 shows residual translational shifts 
observed with CBCT. Means of pitch, roll and yaw errors were 
0,18° , 0,27° and 0,05°, respectively. Pitch, roll, and yaw 
errors were lower than 1° in 92%, 88% and 82% of images, 
respectively. According to tumor site, residual setup 
deviations seemed to be higher for abdominal lesions (RMS 
1,4 mm) compared with intrathoracic (RMS 1,1 mm) and 
intracranial lesions (RMS 1,0 mm). 
 
 
Conclusion: These data confirm the importance of CBCT to 
reduce interfraction errors, expecially when high dose per 
fraction is delivered. Residual interfraction shifts for 
intracranial lesions is lower than for other tumor sites, 
probably as consequence of poor relevance of organ motion 
in this site. 
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Purpose or Objective: Many studies have been conducted 
regarding the dosimetric advantages of prone positioning 
systems for breast radiotherapy treatments, especially for 
pendulous breasts. However, there is a shortage of 
publications considering the reproducibility of such systems. 
This study performs a retrospective patient set-up analysis of 
a prone positioning system. An estimation of the required 
safety margin was also calculated in an attempt to predict if 
patients undergoing breast irradiation in prone position could 
be safely treated without an online correction protocol. 
 
Material and Methods: A group of 21 patients with localized 
breast cancer were treated in prone position (New Horizon™ 
Prone Breastboard, CIVCO Medical Solutions) with a 
fractionation scheme of 3.2 Gy x 15 to the boost and 
simultaneously 2.7 Gy x 15 to the whole breast. An online 
correction protocol based on CBCT imaging was applied and 
the initial set-up deviations (i.e. the first registration data 
for each fraction) were used in this study. The overall mean 
population error (μ) for each translational direction was 
calculated, as well as the population systematic (Σ) and 
random (σ) components. These outcomes were subsequently 
compared to the results derived from an equally numbered 
group of patients treated in supine position (C-QUAL™ 
Breastboard, CIVCO Medical Solutions) with the same 
fractionation scheme. 
In both treatment positioning systems CBCT matching criteria 
was prioritized according to: 1 - Breast contour; 2 - Boost 
position; 3 - Chest wall. 
ESTRO 35  2016                                                                                                                                                  S497 
________________________________________________________________________________ 
The mean number of repositioning for each population was 
also considered. 
Geometrical margins were calculated according to the 
following margin recipe: 
 
 
 
Results: Results regarding the evaluated overall mean 
population error (μ), population systematic (Σ) and random 
(σ) components and estimated safety margin (Mgeo), for both 
immobilization techniques, are displayed in Table 1. 
A 5 mm safety margin is used in our institute and an online 
protocol is followed. However if an off-line protocol would be 
applied (50% reduction of systematic errors) the resulting 
Mgeo, for the prone positioning, would be of 7,6 mm (SI), 8,2 
mm (ML) and 5,6 mm (AP) and the applied margin would be 
insufficient. 
Regarding workload, patients in prone position are, on 
average, repositioned 4 times during the 15 fractions against 
1 repositioning for patients in supine position, which we 
consider to be acceptable when considering the dosimetric 
gains for PTV coverage and OAR. 
 
 
 
Conclusion: Comparing with supine, prone positioning is 
more unstable and suffers from larger set-up errors, due to 
both systematic and random components. Additionally, 
without an online imaging protocol it requires larger safety 
margins. However, given the dosimetric advantages of prone 
immobilization, we conclude that this type of positioning can 
be safely used as long as an adequate margin is applied and 
especially if an online imaging protocol is followed. 
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Purpose or Objective: This study aimed to quantify the 
setup accuracy of voluntary Deep Inspiration Breath Hold 
irradiation of the left breast with a simultaneously integrated 
boost (SIB). We investigated the additional effort required to 
achieve the same accuracy as in non-breath hold SIB 
treatment. 
 
Material and Methods: Thirty patients with breast cancer 
were selected for retrospective setup analysis, 15 patients 
were treated in free breathing (FB), and 15 patients were 
treated with Deep Inspiration Breath Hold (DIBH).  
Patients in the breath hold group were trained to perform a 
voluntary DIBH in advance of CT scanning. Breathing motion 
was monitored using the Real-time Position Management 
System (RPM, Varian Medical Systems, Palo Alto CA). An in-
house developed visual feedback system was available to 
display the live RPM signal to the patient, both at CT and at 
the linac. All patients were treated in 21 fractions, each 
delivering a dose of 200cGy to the whole breast and a 267cGy 
boost to the tumor bed. Plan setup was similar for all 
patients, with two tangential open fields and 4 additional 
IMRT fields to minimize inhomogeneity and to boost the 
tumor bed.  
Setup at the linac was based on two 2D-kV images (Varian 
Medical Systems, Palo Alto CA), either in free breathing (FB 
group) or in breath hold (DIBH group). All images were 
matched such, that the surgical clips deviated no more than 
5mm in all directions, and the ventral bony anatomy was 
within 8mm. If these two limits could not be achieved in one 
match, re-positioning was performed.  
We analyzed residual setup error in bony anatomy and clips 
separately, by re-matching the images twice: focusing either 
only on the bony anatomy, or only on the clips. We also 
scored the time between the first setup image and the first 
treatment field (setup-time). 
 
Results: Deviation of the bony anatomy and clips with 
respect to the online match were small, and not different 
between the FB group and the DIBH group (table1). 
 
 
 
The average setup-time was 6 and 8 minutes for the FB group 
and DIBH group respectively, with re-setup in 8 out of 135 
fractions (6%) for the FB group, and 7 out of 55 fractions 
(13%) for the DIBH group. 
 
Conclusion: In treatment of left sided breast patients with a 
simultaneous integrated boost the same setup accuracy can 
be reached in DIBH as in treatment in FB. To reach this 
accuracy, the DIBH group needs re-positioning more often 
than the FB group. Consequently, the online setup in DIBH 
will require additional time. 
